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REMARKS 

I. Introduction 

In response to the pending Office Action, Applicants have amended claims 1-6, 1-16, 21- 
25, 28, 29 and 32-37 so as to further clarify the intended subject matter of the present invention. 
Specifically, the term "non-resolvable" has been changed to "sub-resolution". However, it is 
noted that the foregoing amendments are not deemed to be more limiting. The foregoing 
amendment is being made in an effort expedite prosecution. 

Applicants note with appreciation the indication of allowable subject matter set forth in 
claims 3-5, 13-15, 24-25, and 34-36. 

For the reasons set forth below, Applicants respectfully submit that all pending claims are 
patentable over the cited prior art references. 

II. The Rejection Of The Claims Under 35 U.S.C. § 103 

Claims 1-2, 6-12, 16-23, 26-33 and 37-41 were rejected under 35 U.S.C. §103 as being 
obvious over USP No. 6,296,977 to Kaise. Applicants respectfully traverse this rejection for at 
least the following reasons. 

As recited by each of the independent claims pending in the current application, the 
method of detecting lens aberrations (or the corresponding device for performing this task) 
includes forming a monitor comprising a plurality of sub-resolution features, for example, on a 
mask, which when imaged, forms a predetermined test pattern on the substrate. This test pattern 
is then utilized to detect lens aberrations. The amended claims expressly state that none of the 
plurality of sub-resolution features are individually imaged on said substrate . Indeed, this is 

14 

WDC99 829783-1.055071.0042 



Serial No.: 09/729,695 

the well known meaning of the term "sub-resolution" (i.e., that by themselves, the size of each 
individual feature forming the monitor is sufficiently small such that the individual feature is not 
imaged on the substrate). In other words, each individual feature is below the resolution 
capabilities of the imaging device. 

Importantly, by utilizing such sub-resolution features to form the aberration monitor, the 
present invention provides significant advantages over the prior art monitors. For example, as a 
result of utilizing such sub-resolution features, the size of the monitor can be sufficiently small so 
as to allow the monitor to be utilized for in-situ production monitoring. Furthermore, due to the 
minimal size, the monitor structures can be positioned in a sufficient number of positions in so as 
to allow for monitoring of the entire exposure field. In addition, the lens monitor is capable of 
detecting very subtle lens aberrations, and is substantially immune to deficiencies in the masking 
formation process utilized to form the monitor. Indeed, as noted in the specification, the lens 
monitor of the present invention is relatively insensitive to both of the "sloped" phase edges and 
the "corner rounding" effects that are inherent to mask making process. Each of the foregoing 
advantages associated with the present invention as discussed in more detail in the specification. 

Turning to the cited prior art, it is clear that Kaise does not disclose or suggest forming a 
lens-aberration monitor having sub-resolution features. Kaise discloses a method of printing 
various line/space feature patterns and then measuring the width and pitch of the patterns printed 
on the wafer to determine aberrations. However, in contrast to the present invention, none of 
the features forming the line/space patterns disclosed in Kaise are sub-resolution. In other 
words, all of the lines in the line/space patterns are printed on the wafer. Kaise also discloses a 
method in which the line/space patterns are printed and then the amount of exposure is increased 

15 

s 

WDC99 829783-1.055071.0042 



Serial No.: 09/729,695 

until the lines with the smaller width disappear. However, even in this technique the lines are 
initially resolvable. This technique is illustrated in Figs. l(a)-l(e) of Kaise and discussed in col. 
17, lines 5-25. 

Accordingly, as each and every limitation must be disclosed or suggested by the prior art 
to establish a prima facie case of obviousness (see, M.P.E.P. § 2143.03), and for at least the 
foregoing reasons Kaise fails to do so, it is respectfully submitted that all of the pending claims 
are patentable over Kaise. 

Furthermore, it should be recognized that the fact that the prior art could be modified so 
as to result in the combination defined by the claims at bar would not have made the 
modification obvious unless the prior art suggests the desirability of the modification. In re 
Deminski, 796 F.2d 436, 230 USPQ 313 (Fed. Cir. 1986). 

Indeed, recognizing after the fact that such a modification would provide an improvement 
or advantage, without suggestion thereof by the prior art, rather than dictating a conclusion of 
obviousness, is an indication of improper application of hindsight considerations. Simplicity and 
hindsight are not proper criteria for resolving obviousness. In re Warner, 379 F.2d 101 1, 154, 
USPQ 173 (CCPA 1967). 

It is only Applicants' invention that discloses a lens-aberration monitor comprising a 
plurality of sub-resolution elements. Kaise neither describes nor suggests such a feature. 
Moreover, Kaise does not even acknowledge the problems solved by the present invention. 
Thus, the only motivation of record for the proposed modification of the device of Kaise to arrive 
at the claimed invention is found in Applicants' disclosure which, of course, may not properly be 
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relied upon to support the ultimate legal conclusion of obviousness under 35 U.S.C. §103. 
Panduit Corp. v. Dennison Mfg. Co., 810 F.2d 1561, 227 1 USPQ2d 1593 (Fed. Cir. 1987). 

For all of the foregoing reasons, it is respectfully submitted that all pending claims are 
patentable over Kaise. 

III. All Dependent Claims Are Allowable Because The 
Independent Claims From Which They Depend Are Allowable 

Under Federal Circuit guidelines, a dependent claim is nonobvious if the independent 

claim upon which it depends is allowable because all the limitations of the independent claim are 

contained in the dependent claims, Hartness International Inc. v. Simplimatic Engineering 

Co., 819 F.2d at 1 100, 1 108 (Fed. Cir. 1987). Accordingly, as all independent claims are 

patentable for the reasons set forth above, it is respectfully submitted that all claims dependent 

thereon are also in condition for allowance. 

IV. Conclusion 

Accordingly, it is urged that the application is in condition for allowance, an indication of 
which is respectfully solicited. 

If there are any outstanding issues that might be resolved by an interview or an 
Examiner's amendment, the Examiner is requested to call Applicants' attorney at the telephone 
number shown below. 
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To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is 
hereby made. Please charge any shortage in fees due in connection with the filing of this paper, 
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to 
such deposit account. 



600 13th Street, N.W. , Suite 1200 
Washington, D.C. 20006-3096 
Telephone: (202) 756-8000 
Facsimile: (202) 756-8087 



Respectfully submitted, 
McDERMOTT, WILL & EMERY 




garty 
No. 36,139 
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